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ABSTRACT 

Warehousing is a place for storing goods that are formed in such a way. Efficient and effective 

warehousing has the ability to adapt to demands to increase the speed of processes starting from 

receiving, storing and shipping. Good conditions and arrangements in the warehouse are expected to 

avoid company losses, reduce costs incurred and speed up activities and services at the warehouse. 

Therefore, we need an application that can support warehousing. In this case, we analyzed the 

warehousing system to support the warehousing process and designed a “Digital Image Processing 

Implementation for Raspberry Pi-Based Warehouse Layout Settings”. This design uses image 

processing. At this stage, the camera reads the object and the object image is processed by the 

microcontroller which will then be arranged according to the shape of the object. The objects are then 

separated using a servo motor according to a predetermined path so that the objects can be arranged 

according to size and not mixed up. 
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1. Introduction 

Warehousing activities must have good 

storage in order to support the smooth process 

in warehousing. A warehouse is said to be 

effective and efficient if the storage and 

release of goods from and to the warehouse is 

smooth. Warehousing is all management 

efforts that include receipt, storage, 

maintenance, distribution, control, destruction 

and reporting of logistics and logistics 

equipment so that quality and quantity are 

guaranteed. Warehousing activities include: 

1. Maintaining the smooth receipt and 

expenditure of logistics. 

2. Maintaining order in warehousing 

administration to ensure the safety of 

goods as well as the provision of 

accountability tools for warehousing 
management. 

3. Proper storage of logistics so that logistics 

are easy to check, find and retrieve. 

4. Proper arrangement of goods so that the 

safety and security of goods is guaranteed. 

5. Good care of goods so that the goods in the 

warehouse are not only as inventory items 

but also goods that are ready to be used. 

Image processing is an activity to process the 

signal with the input of image and transform 

into another image with certain techniques [1]. 

Image processing is a set of methods to get 

high quality image or to obtain some useful 

information from it [2]. A warehouse is a place 

for storing items where inventories are used to 

fulfill future needs and requirements [3], [4]. 

Raspberry Pi is one of the most well-known 

electronic boards used for prototyping the 

applications such as industry, research, 

agriculture, etc [5].  
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2. Methodology 

 
Figure 1. System Flow Diagram 

 

In this flow chart, we can see how the tool 

works. First the camera is activated. The 

image is taken from the camera and processed 

in the image processing block. The next stage 

is decision making. 

At the time of capture, if the object matches 

the image, the tool will direct the object to the 

appropriate place. If the system has been 

running but can't find a suitable place, then the 

system will loop until it finds a place that 

matches the object. 

STAR

CONVERT TO HSV

ELIMINATION OF 
HSV COMPONENT

CONVERT TO 
GRAYSCALE

THRESHOLDING

FILTER MEDIAN

BIT WISE AND

FILTER GUASSIAN

OBJEC 
RECOGNITION

END

 
 

Figure 2. Image Processing Flow Chart 

 

This flow chart shows how image processing 

works. When the image has been taken, the 

image will be processed in the rotate image 

block. After that, the image is converted to an 

HSV format image so that the obtained image 

can be processed based on the Hue value so 

that it is possible to process the saturation 

value and value in a wide range. HSV is a 

technique to represent points in the RGB color 

space in an inverted cone [6]. Hue Saturation 

Value is commonly used as for the image 

detection it is same as what natural eye 

observes compared to a RGB picture [7]. 

Furthermore, the HSV image will be 

eliminated and each component separated, 

namely hue, saturation and value. Meanwhile, 

the HSV image will be limited to a certain hue 

value so that it will only produce the specified 

color and ignore other colors. After getting a 

limited HSV format image and a grayscale 

format image. The image will be combined 

with a bitwise operator process so that the 

result is a grayscale image by ignoring the 

color in the hsv image other than the 

predetermined hue value. To reduce the noise 

that occurs, the image will be filtered using 

two filters, namely gaussian and median. 

Gaussian filter is a method to filter the image 

before the classification process. This 

technique is a linear filter with a weighted 

value and is selected based on the form of the 

Gaussian function [8].  

Median filter focuses on the middle value of 

the total number of overall values of pixels 

around it and serves to smooth the image to 

reduce noise or interference with the image 

[9]. 

After the image is filtered, the image will enter 

the development process using the Otsu 

method with the final result in the form of a 

binary image, each pixel is worth 1 bit. The 

Otsu method is one of the efficient techniques 

for image thresholding using image histograms 
that can be used to separate the background 

pixels of the image [10]. After the image is in 

binary format, the object in the image will be 

identified with an object recognition function 

that will identify the appropriate shape of the 

object. 
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Figure 3. Decision Making Flow Chart 

 

This flow chart shows how the decision-

making system works based on the results of 

the previous image processing. When the size 

of the target taken is in accordance with the 

position of one of the paths, a decision will be 

made by adjusting the position of the target so 

that the system directs the object according to 

the appropriate path. Servo motor is the vital 

part of automatic production line and its 

performance and reliability have great role on 

the normal operation of the whole automatic 

production line [11]. 

 

3. Results and Discussion 

Tests are carried out on both software and 

hardware. Then automatic testing is carried out 

to obtain appropriate results and determine the 

validity of this system. This test is carried out 

with the aim of obtaining test results whether it 

is in accordance with what is expected. The 

testing includes software testing and hardware 

testing. In software testing, detection of boxes 

based on color and size is carried out. Then, 

the calculation of the number of boxes that 

have been detected will be carried out. In the 

object detection test, there are box A, box B, 

box C and box D. Each box will be tested 10 

times. The test results can be seen in Table 1, 

Table 2, Table 3 and Table 4. 

 

Table 1. Test Results Of Box A 

Test 
Radius 

(pixel) 
Description 

1 319 Detected 

2 318 Detected 

3 315 Detected 

4 305 Detected 

5 307 Detected 

6 301 Detected 

7 320 Detected 

8 308 Detected 

9 301 Detected 

10 322 Detected 

Average radius = 311.6 

pixels 

Table 2. Test Results Of Box B 

Test 
Radius 

(pixel) 
Description 

1 245 Detected 

2 262 Detected 

3 266 Detected 

4 226 Detected 

5 
297 

box A 

detected 

6 251 Detected 

7 285 Detected 

8 238 Detected 

9 277 Detected 

10 240 Detected 

Average radius = 258.7 Pixels 

 

Table 3. Test Results Of Box C 

Test 
Radius 

(pixel) 
Description 

1 188 Detected 

2 188 Detected 

3 204 Detected 

4 186 Detected 

5 207 Detected 

6 177 Detected 

7 154 Box D 
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detected 

8 217 Detected 

9 200 Detected 

10 219 Detected 

Average radius = 194 Pixels 

 

Table 4. Test Results Of Box D 

Test 
Radius 

(pixel) 
Description 

1 128 Detected 

2 143 Detected 

3 158 Detected 

4 155 Detected 

5 147 Detected 

6 153 Detected 

7 148 Detected 

8 132 Detected 

9 157 Detected 

10 135 Detected 

Average radius = 145.6 pixels 

 

In testing the number of objects detected, there 

are 3 boxes. The test results can be seen in 

Table 5. 

 

Table 5. The Results Of Testing The Number 

Of Objects Detected 

Te

st 

Box  

detect

ed 

Numb

er  

of  

boxA 

Numb

er  

of  

box B 

Numb

er  

of  

box C 

Numb

er  

of  

box D 

1 C 0 0 1 0 

2 A 1 0 1 0 

3 D 1 0 1 1 

4 B 1 1 1 1 

5 B 1 2 1 1 

6 C 1 2 2 1 

7 A 2 2 2 1 

8 A 3 2 2 1 

9 B 3 3 2 1 

10 D 3 3 2 2 

11 D 3 3 2 3 

12 C 3 3 3 3 

 

Based on the decision-making flow diagram in 

Figure 3, the movement of the gate making up 

the box layout will be determined based on the 

results of object detection. When the detected 

object is box A, gates B, C and D will open. If 

the detected object is box B, gate B will be 

closed and gates C and D will be open. If the 

detected object is box C, then gate B will not 

move or follow the previous command and 

gate C will close and gate D will open. If the 

detected object is box D, then gates B and C 

will not move or follow the previous command 

and gate D will be closed. Clearer results can 

be seen in Table 6. 

 

Table 6. Gate Movement Test Results Based 

On Detected Objects 

Detected 

box 
Gate B Gate C 

Gate 

D 

Box A Open Open Open 

Box B Close Open Open 

Box C 

Last 

comman

d 

Close Open 

Box D 

Last 

comman

d 

Last 

comman

d 

Close 

 

 

 
Figure 4. Gate Testing Based On Detected 

Objects 
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This system uses a Raspbery Pi as a 

microcomputer to input images and process 

digital image processing and uses Arduino 

nano as a microcontroller to control actuators 

based on the results of digital image 

processing. Communication between 

Raspberry Pi and Arduino uses serial 

communication in the form of TX 

(Transmitter) and RX (Receiver) pins. The 

data sent by Raspberry PI is in the form of 

byte data type and will be converted by 

Arduino to char data type which can be seen in 

Table 7.  

 

Table 7. Test Results, Sending And Receiving 

Serial Data Between Raspberry Pi And 

Arduino Nano 

Detected 

box 

Raspberry 

Pi 

Arduino 

nano 

A byte(1) char(1) 

B byte(2) char(2) 

C byte(3) char(3) 

D byte(4) char(4) 

From the test results with different box sizes, 

the digital image processing process has been 

successful. From a total of 12 tests, all of them 

were successful and the number of boxes that 

had been detected was counted well. 

 

4. Conclusion 

Based on the test results, it can be concluded 

as follows: 

1. The radius value on box A is between 297 

and 322 pixels, on box B it is between 285 

and 226 pixels and on box C it is between 

219 and 177 pixels, and on box D it is 

between 128 and 154 pixels. 

2. Failure appears in the detection of box B 

on the 5th test with a radius value of 297 
pixels so that the system detects it as box 

A. In addition, failure appears in the 

detection of box C on the 7th test with a 

radius value of 128 pixels so that the 

system detects it as box D . 

3. From the analysis that has been done, the 

failure occurred because the position of the 

box at the time of detection was too tilted. 

4. The quality of pixels and the amount of 

FPS in the test has decreased due to the 

Raspberry PI microcomputer hardware 

factor so that the microcomputer hardware 

adjusts the pixel quality and the amount of 

FPS according to its own capabilities. 

5. The process of sending serial data from the 

Raspberry PI in the form of a byte data 

type to the Arduino in the form of a data 

type that has been converted into a char 

data type has been successfully sent and 

received without any disturbance. 
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